Polysialyltransferases: major players in polysialic acid synthesis on the neural cell adhesion molecule.
Polysialic acid is a unique carbohydrate composed of a linear homopolymer of alpha2,8-linked sialic acid, and is mainly attached to the fifth immunoglobulin-like domain of the neural cell adhesion molecule (NCAM) via a typical N-linked glycan in vertebrate neural system. Polysialic acid plays critical roles in neural development by modulating adhesive property of NCAM such as neural cell migration, neurite outgrowth, neural pathfinding, and synaptogenesis. The expression of polysialic acid is temporally and spatially regulated during neural development. Polysialylation of NCAM is catalyzed by two polysialyltransferases, ST8Sia II (STX) and ST8Sia IV (PST), which belong to the family of six genes encoding alpha 2,8-sialyltransferases. ST8Sia II and IV are expressed differentially in tissue-specific and cell-specific manners, and they apparently have distinct roles in development and organogenesis. The presence of polysialic acid is always associated with expression of ST8Sia II and/or IV, suggesting that ST8Sia II and IV are the key enzymes that control the expression of polysialic acid. Both ST8Sia II and IV can transfer multiple alpha 2,8-linked sialic acid residues to an acceptor N-glycan containing a NeuNAc alpha 2-->3 (or 6) Gal beta 1-->4GlcNAc beta 1-->R structure without participation of other enzymes. The two enzymes differently but cooperatively act on NCAM and the amount of polysialic acid synthesized by both enzymes together is greater than that synthesized by either enzyme alone. The polysialyltransferases are thus important regulators in polysialic acid synthesis and contribute to neural development in the vertebrate.